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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance field effect 
mobility by forming an active semiconductor layer of a 
polymer shown by formula I forming an insulation layer of 
a polymer shown by formula II and bonding the active 
semiconductor layer and the insulation layer 
continuously. 

SOLUTION: A thin film transistor comprises an active 
semiconductor layer 4 having three terminals of gate 
electrode 2, source electrode 6 and drain electrode 5, 
and an insulation layer 3 wherein the active 
semiconductor layer 4 is formed of a polymer shown by 
formula I while the insulation layer 3 is formed of a 
polymer shown by formula II and the active 
semiconductor layer 4 is bonded continuously with the 
insulation layer 3. In the formula, n and m are odd 
numbers of 3-7 and Ar is a group containing an aromatic 
ring. The active semiconductor layer 4 and the insulation 
layer 3 can be formed continuously by thermal vacuum 
deposition. Grain size of polymer layers in the active u 

semiconductor layer 4 and the insulation layer 3 is controlled by the substrate temperature and 
the deposition rate at the time of deposition and a maximum field effect mobility of about 
10cm2V-1s-1 is obtained under optimal conditions. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 

3 Jn the drawings, any words are not translated. 



[Claim 1] The organic thin film transistor which said activity semi-conductor layer is 
the macromolecule expressed with (** l) in the thin film transistor which consists of 
three terminals and activity semi conductor layer, and insulating layer of a gate 
electrode, a source electrode, and a drain electrode, and said insulating layer is the 
macromolecule expressed with (** 2), and is characterized by combining said activity 
semi conductor layer and said insulating layer continuously. 
[Formula l] 
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[Claim 2] The organic thin film transistor according to claim 1 to which the value of n is 
characterized by the number of the values of m being odd [ of 3-7 ] in the (** l) of an 
activity semi conductor layer in the odd number of 3 7, and the (** 2) of an insulating 
layer. 

[Claim 3] The organic thin film transistor characterized by combining by turns the 
macromolecule by which said activity semi conductor layer is expressed with (** 1), and 
the macromolecule expressed with (** 2) in the thin film transistor which consists of 
three terminals and activity semi conductor layer, and insulating layer of a gate 
electrode, a source electrode, and a drain electrode. 

[Claim 4] The organic thin film transistor according to claim 3 to which the value of n is 
characterized by the number of the values of m being odd [ of 3-7 ] in the odd number of 
3-7, and (** 2) in the (** l) of an activity semi-conductor layer. 

[Claim 5] the compound expressed with (** 3) in vacuum heating vacuum deposition - 
or (** 4) (** 5) the manufacture approach of the organic thin film transistor to which a 
substrate side is made to carry out the polymerization of the giant molecule of (** l) and 
(** 2) by evaporating the diamine compound expressed by turns. 
[Formula 3] 
0 0 

0. A r 0 :A r 
II II 

□ □ 

[Formula 4] 

H2N-<i>-(s-<i>^T- NH2 
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[Formula 5] 

H2N-®-(OHS^r r NH 2 

[Claim 6] The liquid crystal device characterized by constituting a pixel electrode using 
an organic thin film transistor according to claim 1 to 4. 

[Claim 7] The organic light emitting device by which the laminating of the 
electroluminescence layer which consists of an organic thin film, and the electron hole 
transportation layer was carried out, the pixel electrode separated in the shape of a 
matrix on it was formed on the transparence substrate with which it is an organic light 
emitting device using an organic thin film transistor according to claim 1 to 4, and the 
transparent common electrode was covered, and said organic transistor has been 
arranged through a source electrode on each pixel electrode. 

DETAILED DESCRIPTION ' 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the large-sized liquid crystal device 
using the organic thin film transistor which drives a large-sized display component, and 
this organic thin film transistor, and the organic, especially large-sized light emitting 
device using this organic thin film transistor especially. 
[0002] 

[Description of the Prior Art] On the big screen display of a direct viewing type, 
development of a liquid crystal device and a plasma display panel (PDP) is prosperous. 
For example, in a liquid crystal device, the a-SiTFT acceptingreality panel more than a 
10 inch class is in use. Moreover, as for PDP, development is progressing aiming at the 
40 inch class. The liquid crystal device of a plasma address type also aims at 
implementation of the display component of the magnitude of this PDP and this level as 
the approach of other large-sized display devices. This method uses the plasma instead 
of the transistor which drives the liquid crystal device of a big screen. 
[0003] These components face various technical problems with big-screen-izing. In a 
liquid crystal device, a*Si by the plasma-CVD method is used for the driver element, 
development of the manufacturing installation corresponding to enlargement is needed, 
and there is a steep increment in a manufacturing cost. On the other hand, if it becomes 
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possible to form a thin film transistor with the organic substance, there is an idea of 
saying that enlargement becomes easy with the applying method or low-temperature 
vacuum deposition. Although it is a research phase, development of an organic thin film 
transistor has prospered. 

[0004] A.Dodabalapur etc. for example, as an organic activity semi-conductor layer The 
thiophene oligomer film (polymerization degree 6) which forms membranes with 
vacuum deposition is used. Electric field effect mobility 0.01-0.03cm2V-ls*l, and current 
ON / off ratio of a transistor have obtained 6-7 figures ("Science" 268th volume 270 page 
• the 271st page (it SCIENCE(s))). VOL.268 and p. 270-271 - however, a current value is 
small compared with other transistors. 

[0005] Moreover, the gate voltage required for switching and drain electrical potential 
difference of a fault are as high as dozens V. This engine performance is close to 7 
figures of electric field effect mobility 0.10.5cm2V-ls-l of present a-Si, and the ON / off 
ratio of a current. - 

[0006] Furthermore, the number of electric field effect mobility 50cm2V-lsl of 
low -temperature p-Si, and ON / off ratios of a current is seven, and that of electric field 
effect mobility 100cm2V-ls-l, and ON / off ratios of elevated-temperature p-Si is seven. 
When it becomes the most powerful single crystal Si, the electric field effect mobility 
1500cm2Vlsl, and ON / off ratio of a current are 9 or more figures. 
[0007] However, enlargement correspondence is very difficult for any transistor. The 
above-mentioned organic thin film transistor is seen as a hopeful as a driver element of 
the liquid crystal device of a direct viewing type also with this large-sized display 
component. 

[0008] The request to the big screen display device of a luminescence mold is to the 
liquid crystal device which needs a back light. Although above PDP is an example of 
representation, development of the light emitting device of an organic thin film is also 
prosperous in recent years. The component by the vacuum deposition of a monomer 
molecule and the component which carries out spreading formation of the polymeric 
materials which make polypheny lene vinylene (PPV) the start are promising. 
[0009] The active mold drive with a transistor will Become in use in the near future so 
that it may be guessed from the history of development of a liquid crystal device, when 
producing a color display component using such organic luminescent material. It is for 
preventing the brightness inclination generated with simple matrix electrode wiring. In 
the present condition, since the engine performance of a transistor runs short, an active 
drive will be difficult and will become extension of a PASHIBU drive. 
[0010] 
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[Problem(s) to be Solved by the Invention] The 1st technical problem of the engine 
performance of an organic thin film transistor is that electric field effect mobility is 
small single or more figures to 0.0l0.03cm2V-ls-l and electric field effect mobility 
0.1-0.5cm2Vlsl of a Si. 

[0011] The 2nd technical problem is that gate voltage and a drain electrical potential 
difference are [ driver voltage ] as high as dozens V. However, in the case of a plasma 
address type liquid crystal device, it is data electrical-potential-difference 100V 
(equivalent to gate voltage), and discharge voltage 350V (equivalent to a drain electrical 
potential difference), and does not necessarily become a fault. Although the drive of a 
liquid crystal device is usually made less than [ 5V ], depending on liquid crystal mode, 
the high driver voltage beyond 15V may be needed. 

[0012] This inventions are raising electric field effect mobility in an organic thin film 
transistor, and reducing driver voltage. 

[0013] A property that an angle of visibility is large is desired with enlargement of a 
liquid crystal device. In the case of liquid crystal with the negative dielectric anisotropy 
of the perpendicular orientation which is in liquid crystal display mode in which an 
angle of visibility is large, driver voltage is high and a drive is difficult with the usual 
a-Si transistor. Moreover, with enlargement, in order to hold liquid crystal orientation 
at the time of actuation, it becomes difficult to form the auxiliary capacity introduced 
into each pixel. This invention is obtaining the good large-sized display of an 
angle -of -visibility property in a liquid crystal device. 

[0014] When forming an organic light emitting device, a luminous layer is formed very 
thinly with hundreds on-GUSUO loam on a transparent electrode by the electron hole 
transportation layer and continuation. When preparing the transistor for a drive in this 
for every pixel, since the transistor is usually prepared in the substrate side, a luminous 
layer is prepared. For this reason, a numerical aperture is low. This invention is that a 
numerical aperture obtains a bright large display in a large -sized light emitting device. 
[0015] In order to solve the technical problem of electric field effect mobility, it is the 
organic substance in which an activity semi conductor layer has a unit repeatedly in the 
thin film transistor which consists of three terminals and activity semi-conductor layer 
of a gate electrode, a source electrode, and a drain electrode, and already found out that 
the repeat unit was equipped with five or more oligomer molecules. 
[0016] Furthermore, in order to solve the technical problem of driver voltage, in the thin 
film transistor which consists of three terminals and activity semi-conductor layer of a 
gate electrode, a source electrode, and a drain electrode, having the electronic 
transportation layer or electron hole transportation layer which an activity 
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semi-conductor layer turns into from the organic substance, and turns into from the 
organic substance between a source electrode and a drain electrode, and said activity 
semi conductor layer also found out. 

[0017] However, the basic property of a transistor needs expansion of the crystalline 
region of the organic thin film of a barrier layer. Moreover, it is important how the 
interface trap which exists between a barrier layer and gate dielectric film is decreased. 
Homoepitaxial junction which can perform junction between different species between a 
barrier layer and a gate insulating layer continuously as much as possible, without 
changing the crystal structure is desired. 

[0018] The inorganic semi-conductor is performing large improvement in mobility by 
installation of quantum well structure. The high electron mobility transistor (HEMT) 
using the two-dimensional electron gas in the single hetero structure of GaAs/n- AlGaAs 
was successful as an electron device using superlattice. It succeeded in carrying out, so 
that the effect of a lattice strain can be disregarded because a crystal structure and a 
crystal lattice connect the almost same thing on monoatomic layer level, and making an 
interface without a crystal defect. The crystal growth controlled by the molecular beam 
epitaxy method to the precision makes this possible. 

[0019] If the molecular structure from which a bandwidth differs also in an organic 
semiconductor is continuously joinable, two-dimensional electron gas is confined in a 
narrow layer, and the large improvement in mobility can be expected. Although it was a 
molecular beam epitaxy method with the inorganic semi-conductor, when it constitutes 
from the organic substance, it should become controllable by the molecule and the 
atomic level using . an impossible alternative chemical reaction with the inorganic 
substance. 
[0020] 

[Means for Solving the Problem] The organic thin film transistor of this invention 
consists of three terminals and activity semi-conductor layer, and insulating layer of a 
gate electrode, a source electrode, and a drain electrode, an activity semi-conductor 
layer is the macromolecule expressed with (** l), an insulating layer is the 
macromolecule expressed with (** 2), and* an activity semi conductor layer and an 
insulating layer combine it continuously. 

[0021] Moreover, in the thin film transistor which consists of three terminals and 
activity semi conductor layer, and insulating layer of a gate electrode, a source electrode, 
and a drain electrode, the macromolecule by which an activity semi-conductor layer is 
expressed with (** l), and the macromolecule expressed with (** 2) join together by 
turns. 
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[0022] the compound by which the manufacture approach of the organic thin film 
transistor of this invention is expressed with (** 3) in vacuum heating vacuum 
deposition - or (** 4) (** 5) the thing for which the diamine compound expressed is 
evaporated by turns • a substrate side - or (** l) (** 2) carries out the polymerization of 
the macromolecule. 

[0023] Moreover, the liquid crystal device of this invention constitutes a pixel electrode 
using said organic thin film transistor. 

[0024] Moreover, the laminating of the electroluminescence layer to which the organic 
light emitting device of this invention consists of an organic thin film on the 
transparence substrate with which it is the organic light emitting device which used 
said organic thin film transistor, and the transparent common electrode was covered, 
and the electron hole transportation layer is carried out, the pixel electrode separated in 
the shape of a matrix on it is formed, and said organic transistor is arranged through 
the source electrode on each pixel electrode. 
[0025] 

[The gestalt of the actual condition of invention] Hereafter, the gestalt of operation of 
this invention is explained using drawing 7 from drawing 1 . 

[0026] (Gestalt 1 of operation) Drawing 2 shows the cross section of the organic thin film 
transistor of the reverse stagger structure of this invention. In drawing 2 , 1 is an 
electric insulation substrate which makes glass representation, and 2 is a gate electrode. 
3 is a gate insulating layer, it is the macromolecule expressed with the (** 2) of this 
invention, and the example of a concrete structure expression is (** 7). 4 is an activity 
semi-conductor layer, it is the macromolecule expressed with the (** l) of this invention, 
' and the example.of a concrete structure expression is (** 6). 
[0027] 
[Formula 6] 

O □ □ 

-f <";®r"^">-©-s^©-s^i» 

ii n 

□ 0 

[0028] 
[Form vda 7] 
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[0029] This gate insulating layer 3 and the activity semi-conductor layer 4 form 
membranes continuously with vacuum heating vacuum deposition. 5 #nd 6 are a drain 
electrode and a source electrode, respectively. The gate electrode 2 used gold and the 
drain electrode 5 and the source electrode 6 used aluminum. Channel length could be 12 
micrometers. 

[0030] the gate insulating layer 3 and the activity semi conductor layer 4 - the 
magnitude of the crystal grain of each macromolecule layer is controlled by the 
substrate temperature and the evaporation rate at the time of membrane formation. 
The electric field effect mobility of maximum abbreviation 10cm2V-ls-l was obtained by 
optimum conditions. Moreover, ON / OFF state current ratio is as a result of [ good ] 
about 7 figures. The result which is equal to the engine performance of aSi was 
obtained. 

[0031] Drawing 1 shows typically the orientation condition of the gate insulating layer 3 
of the macromolecule in a substrate side, and the activity semi-conductor layer 4. The 
gate insulating layer 3 carried out the 20-layer laminating of the repeat unit, and the 
ten-layer laminating of about 400A and the activity semi-conductor layer 4 was carried 
out, and it made them 200A. According to the following membrane formation procedures, 
membranes were formed using the source vacuum evaporation system of many with the 
structure of drawing 3 . 

[0032] (1) Form the (** 7) of the gate insulating layer 3 on a gate electrode. It is good on 
the gate electrode 2 only for a monomolecular layer to develop beforehand the silane 
coupling material which combines the alkyl group which has an amino group at the 
side-chain end by the Langmuir-Blodgett's technique. In order to make it the principal 
chain shaft orientations of a macromolecule become perpendicular to a substrate side, 
crucible is heated for the compound of (** 3), and SHATAis opened and vapor-deposited. 
With the amino group of silane coupling material, (** 3) reacts chemically alternatively 
and stops at growth of one layer. Next, substrate temperature is kept at 200 degrees or 
more, crucible is heated for the diamine of (** 5), and SHATA is opened and 
vapor-deposited. 

[0033] In respect of a substrate, only one (the layer of ** 5) grows the whole surface 
alternatively by the imide ized reaction of a wrap (** 3) and (** 5). According to 
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substrate temperature being high, if the whole surface carries out the completion of a 
reaction, the (** 5) of an excess is re evaporated, without depositing. Therefore, there is 
no growth beyond it. 

[0034] Next, substrate temperature is maintained at an elevated temperature again (** 
3), and it vapor-deposits. It grows up at only one layer reacting alternatively also in this 
phase. Then, by exchanging (** 3) and (** 5) for the source of vacuum evaporationo by 
turns at this step one after another, while a macromolecule (** 7) keeps the principal 
chain shaft of a macromolecule perpendicular to a substrate, it grows up. About 20A 
grows by one growth of (** 3) and (** 5). Therefore, 400A is deposited by opening a 
shutter continuously 20 times. 

[0035] (2) Make growth of the gate insulating layer 3 complete by vacuum evaporationo 
of (** 3). The diamine changed into after that (** 5) (** 4) is vapor-deposited. It being 
the same as that of a previous step (** 3) and the macromolecule (** 6) which is 
equivalent to the activity semi-conductor layer 4 by vapor-depositing (** 4) by turns are 
formed. The gate insulating layer 3 and the activity semi-conductor layer 4 will change 
continuously. Therefore, an interface grows in homoepitaxial. One growth of (** 3) . and 
(** 4) is 20A too, and is deposited 200A continuously 10 times. 

[0036] The gate insulating layer 3 and the activity semi-conductor layer 4 which formed 
membranes by the above approach become like drawing 1 . Thickness is thousands of A 
from dozens of A. In addition, both macromolecule structures are only differences [ atom 
/ chalcogen ], such as oxygen and sulfur, and the crystal structure is almost the same, 
therefore - an interface - the mismatch of a lattice constant -- not starting continuing 
(** 2) - crystal growth is possible for (** l). That is, homoepitaxial growth is attained. 
[0037] At a macromolecule (** l) and (** 2), energy width of face is 1.85eV and 2.33eV in 
a crystallized state, respectively. This difference originates in the electronic state of the 
macromolecule in a crystallized state. Carrier mobility also has large (** l) 5 or more 
figures compared with (** 2). Furthermore (** l), an anisotropy is in carrier migration 
and the migration direction is a direction which intersects perpendicularly to the 
principal chain shaft of a macromolecule. The transistor of drawing 2 functions by 
transmitting a carrier in the direction which intersects perpendicularly to the direction 
of thickness. Therefore, the principal chain shaft of a macromolecule can make it 
function without conflict with the structure of growing up at right angles to a gate 
electrode surface. 

[0038] It is important for improvement in transistor characteristics to decrease office 
****** by the trap between gate dielectric film and an activity semi -conductor layer. 
With this structure, gate dielectric film and an activity semi conductor layer are 
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equivalent to (** 2) and (** 3), and in order that those macromolecules may moreover 
grow continuously, an ideal interface will be formed. 

[0039] (Gestalt 2 of operation) Drawing 4 is the transistor structure of a reverse stagger 
configuration where the quantum well structure formed of the macromolecule (** l) and 
(** 2) of this invention was used for the barrier layer 7. In drawing 4 , 1 is an electric 
insulation substrate which makes glass representation, and 2 is a gate electrode. 3 is a 
macromolecule expressed with a gate insulating layer by the (** 2) of this invention. 7 is 
an activity semi-conductor layer and is the quantum well structure layer of the 
above-mentioned macromolecule. 5 and 6 are a drain electrode and a source electrode, 
respectively. The gate electrode 2 used gold and the drain electrode 5 and the source 
electrode 6 used aluminum. Channel length could be 12 micrometers. 
[0040] The conditions of the (** l) when forming quantum well structure in drawing 5 
and (** 2) are shown. The narrow layer of the energy gap which raises carrier 
concentration is formed by (** l). It is decided by the repeat unit m of PSm, and the 
number of layers x which forms membranes continuously. It is about 1.9eV. 
[0041] On the other hand, the large layer of the energy gap which forms an energy 
barrier is formed by (** 2). It is decided by the repeat unit n of POn, and the number of 
layers y which forms membranes continuously. It is about 2.3eV. Furthermore, all 
thickness is decided by the mutual number z of repeats of a number of layers x and a 
number of layers y. Typically, the layer of (** l) and '(** 2) is x=y=3, and it made it into 
about 60A at a time. 

[0042] The membrane formation approach of a quantum well structure layer forms 
membranes by the same approach as the gestalt 1 of said operation. That is, (** 2), after 
forming a gate insulating layer, the last layer is considered as vacuum e vapor ationb of 
(** 3). (** 3) is formed x times by turns with succeedingly (** 4), respectively, and a layer 
(** l) is formed, last ■• too (** 3) - ** - it carries out, membranes are formed y times by 
turns, respectively, using (** 3) succeedingly (** 5), and a layer (** 2) is formed. It 
returns to a layer again (** l). A quantum well structure layer is completed by carrying 
out this repeat z times. 

[0043] When characterization of the transistor was performed, the electric field effect 
mobility of maximum abbreviation 100cm2V-lsl was obtained. Moreover, ON / OFF 
state current ratio is as a result of [ good ] about 10 figures. This engine performance is 
not equal to an elevated-temperature polish recon transistor, and is conventionally used 
only with an about 1 inch small quartz substrate. According to this example, the 
equivalent engine performance will be obtained also with a large-sized substrate. 
[0044] Although a membrane formation process increases a routing counter sharply 
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compared with the gestalt 1 of operation, it is only the increment in the simple count of 
a repeat. 

[0045] (Gestalt 3 of operation) Drawing 6 is the sectional view with the storage 
capacitance electrode which constitutes the electrostatic capacity which consists of the 
organic thin film transistor and the organic insulation thin film of this invention of 
reverse stagger structure of a liquid crystal device. The gate electrode 2 which 
constitutes a transistor, the gate dielectric film 3 shown with the gestalt 1 of operation, 
a barrier layer 4 and the drain electrode 5, the source electrode 6, and the transparent 
pixel electrode 8 arfc formed on a glass substrate 1. 

[0046] Furthermore, the storage capacitance electrodes 9 and 11 for forming storage 
capacitance and the organic insulation thin film 10 are formed. The orientation film 12 
for carrying out orientation of the liquid crystal is formed in the whole surface. As for 
the opposite substrate 1, a transparent electrode 13 is formed in the whole surface. 
Orientation of the liquid crystal layer 14 is carried out with the orientation film 12 of 
both substrates. A concrete process is explained. 

[0047] (l) Form indium titanium and an oxide (ITO) by the spatter as a pixel electrode 8 
on the glass substrate 1 of 25 inches of vertical angles (aspect ratio 4*3), and carry out 
pattern formation of the pixel electrode 8 in a square array, a pixel pitch - the number 
of pixels was put in order as 200 micrometers, the 600 numbers of pixels were put in 
order in the 800x3=2400 piece and the lengthwise direction as 620 micrometers, and the 
1,440,000 pixels of the total numbers of pixels were formed in the longitudinal direction. 
This is the display pixel of a color SVGA class. Furthermore, pattern formation of the 
chromium electrode is formed and carried out by the spatter as the gate electrode 2 and 
a storage capacitance electrode 9. 

[0048] (2) Carry out heat hardening at 400 degrees after applying polyorganosiloxane to 
the whole surface and drying on it. Then, the organic insulation thin film 10 which 
forms auxiliary capacity according to a photograph RISOGURAFU process is formed. 
[0049] (3) The vacuum evaporation technique shown in the gestalt 1 of operation, with 
the earboxylic-acid compound of (** 3), and the diamine compound of (** 4) and (** 5), 
form the gate insulating layer 3 with the macromolecule of (** 2), and form a barrier 
layer 4 with the macromolecule of (** l). 

[0050] (4) With aluminum, form membranes and carry out pattern formation of the 
drain electrode 5, the source electrode 6, and the storage capacitance electrode 11 to 
coincidence. 

[0051] (5) Cover the, whole surface by the orientation film 12 of polyimide. 

(6) Apply the orientation film 12 on the glass substrate 1 with a transparent electrode 
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13 of ITO used as the opposite substrate of a liquid crystal device, and carry out rubbing 
processing of the substrate with which the transistor was constituted, respectively. A 
component is completed by pasting up 1 set of these substrates through a bead, pouring 
in liquid crystal 14 by the vacuum injector, stopping, and carrying out. 
[0052] Liquid crystal display mode is decided with the liquid crystal ingredient and 
orientation film ingredient to be used. The component in perpendicular orientation 
mode was produced as the twist nematic mode and other examples as one example, 
respectively A nematic liquid crystal and the pre-tilt angle -2 degree polyimide 
orientation film with a forward dielectric anisotropy were used for the former twist 
nematic mode. A nematic liquid crystal and the polyimide orientation film of 87 pre tilt 
angles with a negative dielectric anisotropy were used for the latter perpendicular 
orientation mode. 

[0053] The former is 5V and the latter of the drain driver voltage in each component is 
7V. When an angle of-visibility dependency is evaluated, the include angle of the former 
which maintains contrast 100 is [ the latter ] excellent in the direction of 60 upper and 
lower sides and the latter to 20 upper and lower sides. The SVGA full color display of 
the large- sized liquid crystal panel of 25 inches of vertical angles was realized. 
[0054] (Gestalt 4 of operation) The laminating of the electroluminescence layer 15 which 
consists of an organic thin film on the transparence substrate 1 with which the 
transparent common electrode 13 was covered by drawing 7 , and the electron hole 
transportation layer 16 was carried out, there is a pixel electrode 17 separated in the 
shape of a matrix on it, and the sectional view of an organic light emitting device where 
a transistor is arranged through the source electrode 6 was shown on each pixel 
electrode 17. 

[0055] Since the numerical aperture of a luminescence side can be arranged without 
depending for a luminescence side on the magnitude of a transistor, it is high. Moreover, 
the layer insulation layer 18 also has the work as a flattening layer. When it constitutes 
a full color component, the transistor on each pixel can be constituted on a flat layer. 
The concrete manufacture approach is explained. 

[0056] (l) Form 1000A of ITO(s) for the whole surface as a transparent electrode 13 by 
the spatter on the glass substrate 1 of 25 inches of vertical angles (aspect ratio 4:3). This 
substrate is installed in a vacuum evaporation system, and continuation membrane 
formation of the organic luminous layer 15 and the charge transportation layer 16 is 
carried out. 100A and triphenyl diamine were made into 1000A for the aluminum 
quinoline as an example of representation, respectively. 

[0057] (2) Form the pixel electrode 17 1000A of aluminum by electron beam vacuum 
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deposition or the spatter. In order to dissociate in the shape of a matrix, which approach 
is sufficient as whether the photolithography after membrane formation separates all 
over whether a mask is carried out at the time of membrane formation. The pixel pitch 
was put in order as 200 micrometers, the 600 number numbers of pixels of pixels were 
put in order in the longitudinal direction as 620 micrometers in the 800x3=2400 piece 
and the lengthwise direction, and the 1,440,000 pixels of the total numbers of pixels 
were formed. This is the display pixel of a color SVGA. The numerical aperture of a pixel 
is 80% or more. 

[0058] (3) As a layer insulation layer 18, about 2 micrometers forms membranes using 
an acrylic resist. A contact hole with each pixel electrode is formed by the 
photolithography. The gate electrode 2 was formed by the photolithography on the 
interlayer insulation film 18, and it considered as gate dielectric film 3 and the organic 
film which had quantum well structure by the approach of the gestalt 2 operation of the 
activity semi -conductor layer 4. 

[0059] (4) With aluminum, form membranes and carry out pattern formation of the 
drain electrode 5 and the source electrode 6 to coincidence. Finally the whole surface is 
covered by the passivation membrane 19. 

[0060] Thus, the organic light emitting device of the active mold by the manufactured 
organic transistor drive is as bright as luminescence brightness 10,000 cd/m2 drain 
driver voltage 10V and gate voltage 10V. Moreover, a movie display is also possible. 
[0061] Furthermore, in order to produce the component corresponding to color display, a 
red luminous layer, a green luminous layer, and a blue luminous layer are arranged in 
in the shape of a stripe, and an organic luminous layer is formed. A charge 
transportation layer is made as it is common. When the animation of this color 
component was displayed by drain driver voltage 10V and gate voltage 10V, the 
property that it is bright and a speed of response is also as good as 1 or less msec was 
acquired with luminescence brightness 5000 cd/m2. The 25 inches same big screen 
component as the gestalt 3 of operation was realizable by the light emitting device. 
[0062] In addition, although explanation of the gestalten 1-4 of the above operation 
explained the example of a reverse stagger mold, it can carry out the configuration of an 
organic transistor similarly about a planar mold. 
[0063] 

[Effect of the Invention] According to this invention, the liquid crystal display 
component or the organic light emitting device of a large area is realizable by 
incorporating an organic transistor with high mobility as a switching element as 
mentioned above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The mimetic diagram showing the integrated state of the macromolecule of 
the gate insulating layer by the gestalt 1 of operation of this invention, and a 
semi conductor barrier layer 

[Drawing 2l The sectional view showing the organic thin film transistor by the gestalt 1 
of operation of this invention 

[Drawing 3l The schematic diagram of the vacuum evaporation system by the gestalt 1 
of operation of this invention 

[Drawing 41 The sectional view showing an organic thin film transistor with the 
semi conductor barrier layer of the quantum well structure by the gestalt 2 of operation 
of this invention 

[Drawing 5l The mimetic diagram showing the integrated state of the macromolecule of 
the semi-conductor barrier layer of the quantum well structure by the gestalt 2 of 
operation of this invention 

[Drawing 6l The sectional view with the organic thin film transistor by the gestalt 3 of 
operation of this invention of a liquid crystal device 

[Drawing 7l The sectional view of a monochrome organic light emitting device with the 
organic thin film transistor by the gestalt 4 of operation of this invention 
[Description of Notations] 

1 Transparence Insulation Substrate 

2 Gate Electrode 

3 Gate Dielectric Film 

4 Organic Thin Film (Activity Semi-conductor Layer) 

5 Drain Electrode 

6 Source Electrode 

7 Organic Multilayers 

8 Pixel Electrode 

9 Storage Capacitance Electrode 

10 Organic Insulation Thin Film 

11 Storage Capacitance Electrode 

12 Orientation Film 

13 Transparent Electrode 

14 Liquid Crystal Layer 

15 Electroluminescence Layer 
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16 Electron Hole Transportation Layer 

17 Pixel Electrode 

18 Interlayer Insulation Film 

19 Passivation Membrane 
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